Distribution of pituitary adenylyl cyclase activating peptide (PACAP) immunoreactivity in neurons of the guinea-pig digestive tract and their projections in the ileum and colon.
Pituitary adenylyl cyclase activating peptide (PACAP) is a novel hypothalamic peptide that is widely distributed in neurons, including those of the gastrointestinal tract. In this study, a polyclonal antiserum directed against PACAP-27 was used to investigate the localisation of PACAP throughout the gut and to determine the projections of PACAP-immunoreactive (IR) neurons in the guinea-pig small and large intestines. PACAP-IR fibres were seen in the myenteric and submucous plexuses, in the longitudinal and circular muscle layers and around blood vessels of the submucosa throughout the gut. In both the small and large intestine, PACAP-IR cell bodies, most with Dogiel type-I morphology, were seen in the myenteric ganglia following colchicine treatment. Lesion studies (myotomy and myectomy operations) revealed that PACAP-IR interneurons projected anally in the ileum and colon. Myectomy operations resulted in a loss of PACAP-IR fibres in the circular muscle under the operation, whereas PACAP-IR fibres remained in the submucosa and around blood vessels. Following extrinsic denervation of the ileum, the number of PACAP-IR fibres in the submucosal ganglia and around blood vessels decreased. This suggests that a portion of PACAP-IR fibres supplying the submucosal ganglia and blood vessels have an extrinsic source. To investigate this, immunohistochemical studies were performed on sympathetic and dorsal root ganglia. Numerous reactive cells were seen in the dorsal root ganglia, but none was seen in sympathetic pre- or paravertebral ganglia.